The Hyptis genus (family Labiatae/Lamiaceae) has approximately 400 species, which grow mainly in the tropical Americas [1] . A number of these species possess significant biological activities including teratogenic, antifertility, mycotoxinic and phytotoxinic [2] . Hyptis verticillata Jacq., colloquially known as 'John Charles', is widely used as a folk medicinal remedy for treating skin infection, itching, insect stings and rheumatoid arthritis [3, 4] . The first report on H. verticillata indicated the isolation of cytotoxic lignans [5] , and since then, several other compounds have been isolated from the aerial parts [3, 6, 7] . The literature revealed that there has been no systematic investigation of the roots of H. verticillata. There is only one report on the antimicrobial and cytotoxic properties of the acetone and ethanol extracts of the roots [8] . Therefore, we investigated the roots of H. verticillata for potentially interesting constituents. Seven abietane diterpenoids were isolated and characterized, one of which (7acetoxy-16-benzoxyabieta-8,12-diene-11,14-dione (1)) is reported for the first time. The known compounds are 11,14-dihydroxy-12-methoxyabieta-8,11,13-triene-7-one (2) [9] , 11,14-dihydroxy-12methoxy-18(4→3βH) abeo-abieta-4 (19) , 8, 11, 13 tetraene-7-one (3) [10], 7-acetoxy-12-methoxyabieta-8,12-diene-11,14-dione (4), royloneanone (5), 7,6dehydroroyleanone (6), and 7-acetoxyhorminone (7) [11, 12] . Royleanone (5) and 7-acetoxyhorminone (7) have been reported to exhibit cytotoxic and DNA damaging effects on colonic and hepatic human cells [13] . Royleanone (5) was also reported to exhibited cytotoxicity against human carcinoma of the nasopharynx [14] .
A literature review showed that several abietane diterpenes have been isolated from Hyptis species [15] [16] [17] [18] , but this current work represents only the second report of the isolation of this class of compound from H. verticillata. The first reported the crystal structure of 7-acetoxy-12-methoxyabieta-8,12-diene-11,14-dione (4).
All structures were elucidated using 1D-NMR, 2D-NMR, IR, and UV spectroscopy, and mass spectrometry. The 2D experiments were edited HSQC, HMBC, COSY and T-ROESY. The structures of known compounds 5-7 were confirmed by comparison of 1 H and 13 C NMR spectroscopic data with literature values. Spectroscopic data for compound 4 has not been published, hence is included in this report.
For compound 4, a molecular formula of C 23 H 32 O 5 was determined by HRMS (m/z [M+H] + ; calculated 389.2322). The 13 C NMR spectrum showed 23 carbon signals, which were collaborated by the HRMS. The edited HSQC analyses gave signals corresponding to seven methyl, four methylene, three methine and nine quaternary carbons.
Absorption bands at 1605 cm -1 (C=C), 1670 and 1650 cm -1 (C=O) in the IR spectrum and a maximum absorption at λ max 273 nm in the UV spectrum are characteristic of the presence of a para-benzoquinone moiety. Further evidence to support the presence of para-benzoquinone was obtained from the 13 C NMR spectrum where there were carbonyl signals at δ 183.8 and 186.3, as well as four olenfinic carbons at δ 136.0, 137.2, 152.8 and 156.8.
The 1 H NMR spectrum showed the presence of seven methyl signals at δ 3.88, 2.02, 1.34, 1.29, 1.21, 0.89, and 0.87. The most down field methyl signal at δ 3.88 was due to the methoxy moiety attached to the para-benzoquinone ring, which appeared at δ 60.6 in the 13 C NMR spectrum. The two secondary methyl signals of the isopropyl group attached to the parabenzoquinone ring appeared at δ 1.21 (3H, d, J = 7 Hz) and δ 1.34 (3H, d, J = 7 Hz) and correlated with the methine peak at δ 3.17 (1H, sept, J = 7 Hz). The signal at δ 2.02 was attributed to the methyl of the acetate moiety, and the other two methyls singlet were attributed to C-18 and C-19, respectively.
An attempt to use the T-ROESY spectrum to confirm the stereochemistry of the acetate group failed because proton H-7 correlated with both protons at C-6. X-ray crystallography was used to unambiguously confirm the relative stereochemistry of the acetate moiety as α-oriented and the orientation of ring B as a half chair conformation [12] ( was supported by the 13 C NMR and edited HSQC spectra, which showed five methyl, five methylene, eight methine and eleven quaternary carbons. The IR spectrum showed absorption bands for a hydroxyl group at 3350 cm -1 , bands at 1670 and 1650 cm -1 for the para-benzoquinone moiety, and 1715 cm -1 for the carbonyl of a benzoate group. An absorption maximum at 275 nm was observed in the UV spectrum, which is characteristic of a parabenzoquinone.
The 1 H NMR and 13 C NMR spectra were similar to those obtained for compound 4. The differences were the signals for C-12, which appeared upfield as a result of the loss of the methoxy, and for C-15, which appeared downfield due to the addition of the benzoxy moieties. In the 1 H NMR spectrum the hydroxyl proton of the enol appeared as a singlet at δ 7.27 and the protons of the benzoxy moiety were evident from the five protons with chemical shifts between δ 7.42 -7.79. The 1 H NMR spectrum also showed correlated signals attributed to the Extraction and isolation: Air dried and milled roots of H. verticillata (6.987 kg) were exhaustively extracted at room temperature with n-hexane (2 x 8 L) and then with dichloromethane (2 x 6 L). Both extractions were for 4 days. The n-hexane extracts were evaporated in vacuo to give an orange residue (8.96 g), which was subjected to column chromatography. Elution with cyclohexane afforded 6,7-dehydroroyleanone (6) (64 mg). Further elution with cyclohexane in dichloromethane (1:1) yielded royleanone (5) (81 mg). The solvent system was changed to 5% ethyl acetate in n-hexane, and elution continued to afford a mixture of 11,14dihydroxy-12-methoxyabieta-8,11,13-triene-7-one (2) and 11,14-dihydroxy-12-methoxy-18(4→3βH) abeo-abieta-4 (19) , 8, 11, 13 -tetraene-7-one (3) (56 mg). The mixture was subject to argentation chromatography [19, 20] using silver nitrate (3.5 g) in silica gel (30 g); elution with 10% toluene in n-hexane afforded compound 2 (32 mg). By increasing the concentration of toluene (10-20%) in the solvent system, compound 3 (21 mg) was obtained.
The dichloromethane extracts were evaporated in vacuo to give a dark yellow residue (48.32 g), which was subjected to column chromatography. A mixture of 7-acetoxy-12-methoxyabieta-8,12-diene-11,14dione (4) and 7-acetoxyhorminone (7) was obtained after elution with 5% ethyl acetate in n-hexane. The mixture was triturated using cold chloroform to give the residue 7 (216 mg) and triturant 4 (90 mg). Crude 7-acetoxy-16-benzoxyabieta-8,12-diene-11,14-dione (1) was obtained after elution with 7% ethyl acetate in n-hexane. Trituration with cold methanol followed by recrystalization from n-hexane yielded 1 (15 mg). 
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